Immortalized mammary epithelial cells overexpressing protein kinase C gamma acquire a malignant phenotype and become tumorigenic in vivo.
We have investigated the role of a classical isoform of protein kinase C (PKCgamma) in promoting immortalized mammary cell tumorigenesis in vivo and the contribution of proteases and adhesion molecules to this process. We hypothesized that overexpression of PKCgamma in immortalized mammary epithelial cells may initiate, by activating the mitogenic ERK pathway, early changes in proteases, adhesion molecules, and markers of an epithelium-to-mesenchyme transition that may contribute to in vivo tumorigenesis. Here we show that compared to vector-transfected cells, immortalized murine mammary epithelial cells (NMuMG) overexpressing PKCgamma have stronger activation of (approximately 5-fold) ERK1/2 MAPKs, which results in a similar increase in cyclin D1. In addition, PKCgamma-expressing cells showed increased levels of vimentin, fibronectin (FN), beta1-integrins, enhanced adhesion to fibronectin, and its organization into fibrils. Concomitantly, PKCgamma induced a dramatic down-regulation of E-cadherin protein levels and its localization to cell-cell junctions. NMuMG cells expressing PKCgamma became resistant to death by anoikis and formed colonies in soft agar. This effect was dependent on ERK activation, because Mek1/2 inhibition with PD98059 abrogated anchorage-independent growth. Most importantly, unlike control NMuMG cells, PKCgamma-transfected cells inoculated s.c. into nude mice displayed tumorigenic and invasive capacity and were able to spontaneously metastasize. This behavior correlated with increased production of uPA and MMPs-9/-2 induced by PKCgamma. These results suggest that PKCgamma overexpression in immortalized mammary epithelial cells may generate, through an increase in ERK, signaling changes in the expression of genes associated with an epithelium-to-mesenchyme transition that may be sufficient to favor tumor growth in vivo.